Effects of nicotine exposure on locomotor activity and pCREB levels in the ventral striatum of adolescent rats.
Behavioral reactivity to novel stimuli, which is greater in the adolescent than young adult population, is associated with drug abuse liability, suggesting that the increased addiction vulnerability of adolescents may be related to heightened novel stimulus reactivity and underlying cellular processes. We examined the hypothesis that adolescent animals who exhibit higher novel stimulus reactivity, exhibit greater locomotor activity in response to nicotine than adolescents who exhibit lower novel stimulus reactivity, and that this difference is associated with alterations in CREB expression and activity in the ventral striatum (vStr) and prefrontal cortex (PFC). Adolescents exhibiting high locomotor activity (HLA) in the novel open field developed tolerance to the locomotor depressant effects of nicotine with fewer exposures and at lower doses than adolescents with low locomotor activity (LLA). Further, HLA adolescents exhibited lower CREB activity in the vStr than LLA adolescents and this difference was attenuated by repeated exposure to high, but not low doses of nicotine. Thus, inherent differences in the reactivity to novel stimulation during the adolescent period appear to predict sensitivity to the behavioral and cellular effects of nicotine and may underlie differences in progression to addiction.